Metabolism of 25-hydroxyvitamin D3 to 24,25-dihydroxyvitamin D3 by blood derived macrophages from a patient with alveolar rhabdomyosarcoma during short-term culture and 1 alpha,25-dihydroxyvitamin D3 after long-term culture.
We have examined the ability of blood-derived monocytes and macrophages isolated from a patient with alveolar rhabdomyosarcoma and hypercalcaemia, to form 24,25-dihydroxyvitamin D3 (24,25(OH)2D3) or 1 alpha,25-dihydroxyvitamin D3 (1 alpha,25(OH)2D3) from 25-hydroxyvitamin D3 (25(OH)D3). Adherent monocyte-macrophage cells incubated with 25(OH)D3 over the initial 2 days in culture synthesized 1.9 pmol 24,25(OH)2D3/h/incubation (representing 0.63 pmol/h/10(6) cells), whereas macrophages synthesized 1.03 and 1.15 pmol 1 alpha,25(OH)2D3/h/incubation after 1 and 4 weeks in culture respectively. In a further experiment synthesis of 1 alpha,25(OH)2D3 by long-term cultured macrophages fell from 2.25 to 0.04 pmol/h/incubation following exposure to 10 nM 1 alpha,25(OH)2D3 for 7 days, whereas 24,25(OH)2D3 synthesis was induced (0.46 pmol/h/incubation). The vitamin D3 metabolites were identified by co-chromatography with authentic 24,25(OH)2D3 or 1 alpha,25(OH)2D3 in three different high-performance liquid chromatography systems. Serum 1 alpha,25(OH)2D3 in the patient was markedly suppressed at 5 pg/ml (normal 20-50 pg/ml) indicating that raised 1 alpha,25(OH)2D3 was not the cause of the hypercalcaemia, but rather, that raised calcium may have suppressed renal 1 alpha,25(OH)2D3 synthesis. Administration of APD (3-amino-1-hydroxypropylidine-1,1-bisphosphonate) corrected the hypercalcaemia in the patient suggesting that increased bone resorption was responsible for the raised calcium. The results of this study show for the first time that immature blood derived monocyte-macrophage cells can synthesize 24,25(OH)2D3 before they mature into macrophages able to synthesize 1 alpha,25(OH)2D3.